Namchi breed was trypanotolerant. The Kapsiki, on the other hand, though shown to be trypanosusceptible (2) , exhibits a fairly good growth performance in an environment that is stressful in terms of climate and nutrition (Abba, unpublished results).
The Namchi are predominantly found in the Sudanian side within the Poli mountains in the Faro division of the North province (8) . The Kapsiki are found predominantly on the Sahelian side, in the Mandara mountains at an altitude of about 600 to 900 m, between Mokolo and Bourrah, in the Tsanaga division of the Far North province of Cameroon (3, 8, 15) . Population estimates for the two breeds have continued to dwindle. The Namchi population was estimated to range between 1060 and 7000 head (4, 14, 18) , representing between 0.02 to 0.14% of the 4.9 million head of African Shorthorns. The Kapsiki population was estimated to range between 3000 and 4098 head (8, 18) , representing between 0.06 and 0.08% of the African Shorthorns. These estimates fall within levels of threat (1000 to 5000 breeding females) defined by various conservation groups (7) and they may therefore be considered endangered.
The low population estimates have been attributed to indiscriminate slaughter for traditional ceremonies, inappropriate husbandry techniques, neglect and continuous interbreeding with the predominant zebu breed (1) , resulting in decrease in the trypanotolerance trait. In addition, increase in the human population has caused serious geographical, climatic, hydrological and vegetative changes, which are more favorable to trypanosusceptible zebu populations. This has substantially reduced the natural habitat of the shorthorn and has facilitated interbreeding between the two populations.
The Cameroon government, cognizant of the special attributes and risk of extinction of the breeds, placed them in the so-called Very High Priority (VHP) area of the National Biodiversity Strategy Plan (NBSP) for restoration and rehabilitation of threatened livestock species. These breeds might be "living museums" that may one day serve as genetic gold mines in periods of changing environmental circumstances and consumer attitudes. Consequently, the Institute of Agricultural Research for Development was mandated to formulate improvement strategies to ensure better growth and wider genetic variation of the two breeds, while maintaining their originality. At the present time, information available on the breeds is based mainly on coat color description and linear body measurements (3, 4, 9, 10, 12, 18, 19, 20) . No attempts have been made to evaluate preweaning and postweaning growth traits or to quantify factors affecting them. The objective of the study was to quantify growth performance and to evaluate environmental factors affecting growth in calves from zero to twelve months of age.
■ MATERIALS AND METHODS

Breed description
The Kapsiki cattle are robust and possess horns, which are of medium length (20 to 40 cm), black in color, horizontal in the young and raised in the old. The head is usually refined, triangular in females and massive in males. The forehead is rectilinear, the nose black and eye sockets more prominent in females. The coat color is predominantly black pied but there are cases of solid black, red pied, solid white, fawn, brown pied, red, dark brown, wheat gray and molted black pied. The Namchi cattle are also robust but smaller than the Kapsiki. The horns are also short and black, refined and sharp, with a lot of variations in the length. The nose is black and the head short and massive, and the forehead is rectilinear. There are many variations in the coat color. It can be uniformly black or black and white or black with spotted white or brown or spotted brown. Description details have been given by Tayou and Ngwa (20) , and Aboagye et al. (1) . 
Management of experimental animals
Data collection
Data were collected on breed, parentage, sex, year of birth and season of birth, birth weight (BWT) (weighed within 24h) and subsequent monthly weights. Adjusted weights at three (TWT), six (SWT), nine (NWT) and 12 months (YWT), and cumulative average daily weight gains (kg/d) were estimated from the data. Absolute growth rates were obtained by taking the difference in weight within the period and dividing it by the time interval. The absolute gain rate was calculated over four periods: birth to three months (ADG1), three to six months (ADG2), six to nine months (ADG3), and nine to 12 months (ADG4), respectively. The adjusted weights were estimated as follows: Three months (TWT) = ADG1 x 90 + BWT Six months (SWT) = ADG2 x 90 + TWT Nine months (NWT) = ADG3 x 90 + SWT Twelve months (YWT) = ADG4 x 90 + NWT
Statistical analyses
The SAS general linear model computer program (16) was used to quantify factors affecting BWT, adjusted weights and cumulative average daily weight gains. Due to the confounding effect between breed and herd, the latter was eliminated from the model. The mathematical linear model was then presented as: b is the linear regression of the calf birth weight as covariate on three, six, nine and 12 month weights; calf weight at three months as covariate on six, nine and 12 month weights; calf weight at six months as covariate on nine and 12 month weights; and calf weight at nine months as covariate on 12 month weights, respectively; x abcde is the exact calf weight at birth, three, six and nine months; X -is the mean weight at birth, three, six and nine months; and e abcde is the random error associated to the growth trait of the e th calf.
■ RESULTS AND DISCUSSION
The various sources of variation of liveweight measurements and cumulative daily weight gain are presented in Tables I and II. Growth curves are presented in Figure 1 . Breed significantly (P < 0.05 or P < 0.001) affected the liveweight and cumulative daily weight gain from birth to yearling. Kapsiki calves outperformed their contemporaries of the Namchi breed in all liveweight measurements and grew faster from birth to yearling (Tables I and II) . The results corroborate reports by Abba (pers. commun.) indicating a better growth performance in the Kapsiki than in the Namchi. The better performance in the Kapsiki may be explained by the fact that the Kapsiki are reared in their natural Sahelian environment. The Namchi, on the other hand, were moved from their natural Sudanian environment to Yagoua (Sahel). Their performance, therefore, could be affected by the effect of genotype environment interactions. In addition, the higher performance in Kapsiki could be attributed to their level of crossbreeding that approaches that of the Bos indicus Gudali breed (2).
Daily weight gain was maximum between birth and three months of age (Table II) . This may be due to an early increase in the maternal effect favoring increase growth rate as was reported by Ebangi et al. (5) With the exception of the adjusted yearling weight, the calving year significantly (P < 0.05 or P < 0.001) affected all other traits. The significant effect of the year of calving on weight traits could be attributed to the very short and inconsistent annual rainfall, which generally affects the quality and quantity of feed (forage) available for animal growth.
Apart from adjusted liveweights at six and nine months that were affected by sex (P < 0.05), and by sex by breed (P < 0.01), respectively, the other liveweight traits were insensitive (P > 0.05). Male calves of both breeds, generally outperformed their female contemporaries in liveweights from three months to yearling age and in cumulative daily gain from birth to yearling age (Tables I  and II) .
With the exception of the adjusted yearling weight (P < 0.01), the other liveweight traits were insensitive (P > 0.05) to the calving season. However, the calving season by breed first interaction significantly (P < 0.05) affected the adjusted liveweights at six and 12 months. The cumulative daily weight gains from three to six months (ADG2), six to nine months (ADG3), and nine to 12 months (ADG4) were significantly (P < 0.001; dropped in the rainy season (October to January breeding), when feed (forage) was nutritious, readily available and contributed directly or indirectly to preweaning growth (birth to six months). Namchi calves also grew faster and gained more weight during their postweaning growth (nine to 12 months) during the cold dry season (February to April breeding) than Kapsiki calves that were heavier and grew faster from birth to yearling when dropped in the hot dry season. The inherent advantage acquired by breeding females in the previous rainy season (June to September breeding), when forage was abundant and nutritious, contributed directly or indirectly to this performance.
The calf birth weight, as a covariate, was quite sensitive (P < 0.001) on liveweights at three and nine months, but not subsequently. This might indicate that calves with heavier birth weights tended to maintain this superiority throughout the preweaning period. The calf weight at three months was a highly sensitive (P < 0.001) covariate for liveweights at six and nine months. The effect of the liveweight at six months as a covariate was significant for the liveweight at nine months (P < 0.05) and twelve months (P < 0.01). The nine-month weight as a covariate was quite sensitive (P < 0.001) for the twelve-month weight (Table I) . Consequently, preweaning weights as covariate significantly affected the weaning weight (nine months). This might be attributed to an early increase in the maternal effect and derived maternal antibodies on calf growth as reported above. Contiguous liveweights traits also tended to affect each other more as covariates than did non-contiguous traits.
■ CONCLUSION
Kapsiki calves outperformed Namchi calves in the harsh stressful Sahel environment, characterized by an inconsistent pattern of rainfall and a very long and severe dry season. However, both breeds indicated encouraging weight gains between zero and twelve months of age. Both breeds were also well adapted to seasonal changes as indicated by the non-significant effect of the season on the liveweight. The rainy season was more favorable for the production of heavy and fast growing Namchi calves. The hot dry season was favorable for the production of heavy and fast growing Kapsiki calves. In progressive management systems within the Sahelian region, it might be necessary to breed Namchi and Kapsiki females for rainy and dry season calvings, respectively. Although the sex effect was inconsequential, male calves tended to be heavier and grew faster than female calves from three to yearling. Se siguió, a intervalos trimestrales, el rendimiento en el crecimiento de 80 terneros Kapsiki y 83 Namchi, entre 1985 y 1990, desde el nacimiento hasta un año de edad. Los terneros fueron mantenidos en la estación de Yagoua en el Instituto de Desarrollo de la Investigación Agrícola. Se evaluaron el peso al nacimiento (BWT) y peso vivo a los tres (TWT), seis (SWT), nueve (NWT) y doce (YWT) meses, mediante el procedimiento del modelo linear general SAS. Los promedios fueron de 13,2 y 15,5 kg, 42,9 y 58 kg, 68,3 y 75,2 kg, 85,9 y 97,6 kg, y 104,7 y 115,5 kg para BWT, TWT, SWT, NWT, y YWT, en terneros Namchi y Kapsiki, respectivamente. Las ganancias de peso diarias acumulativas fueron de 0,32 y 0,48 kg, 0,25 y 0,39 kg, 0,21 y 0,35 kg, y 0,21 y 0,32 kg, entre BWT y TWT, TWT y SWT, SWT y NWT, y NWT y YWT, para Namchi y Kapsiki, respectivamente. El rendimiento del crecimiento de la raza Kapsiki fue significativamente (P < 0,001) más elevado que el de la raza Namchi para todos los caracteres. El efecto de la estación no fue significativo (P > 0,05), excepto para los pesos a los seis y doce meses (P > 0,05) en ambas razas. El sexo no afectó los caracteres (P > 0,05). Sin embargo, los terneros machos fueron más pesados y crecieron más rápida-mente que las hembras. La estación lluviosa y la estación fría seca fueron favorables como periodos de parto para la producción de terneros Namchi más pesados y con un crecimiento más rápido, mientras que la estación seca y caliente favoreció en la raza Kapsiki la producción de terneros más pesados y de crecimiento más rápido.
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